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CHEM 2210   Sample Problems   Module 8 
 
1. Provide the IUPAC name for this compound. Use the E/Z system for the alkene. (4 pts)  
 
       
2a. Arrange these alkenes based on stability. 1 = most stable. Circle the alkene that gives the most exothermic 
heat of combustion to CO2 and H2O. (6 pts) 
 
             
2b. What is the HDI of the middle molecule shown in 2a?     (2 pts) 
 
3. Propose a mechanism for this reaction. Be sure to show each step and intermediate explicitly if applicable, 
and show all necessary mechanistic arrows.  (4 pts) 
 
 
 
 
4.  CH3CH2ONa  (CH3)2CHOH  NaCN (6 pts) 
 I            II      III 
a. Which compound(s) promote E2 reaction on an appropriate substrate?     
 
b. Which compound(s) promote SN2 reaction on an appropriate substrate?    
 
c. Which compound(s) promote E1 reaction on an appropriate substrate?     
5. Draw the major organic product(s) for these reactions. Also, indicate the mechanism taking place 
(Sn1/Sn2/E1/E2) (20 pts) 
a. 
  
b. 
 
c. 
 
d. 
 
e. 
 
6a. Propose a synthesis for 1-pentene, starting from CH3CHBrCH2CH2CH3. (4 pts) 
 
 
b. Propose a synthesis of: (4 pts) 
 
 1.  Draw structures for the following molecules: 
a)  (S) 3-bromocyclohexene         b)  (Z)-1-chloro-2,5-dimethyl-1-hexene 
 
 
 
2. Name the following compounds using IUPAC nomenclature:  
 
              
3. Give the structure of the major organic product or products expected from the following reactions.  Show the 
stereochemistry of the products if applicable (15 points).   
 
 
3.  Fill in the reagent(s) necessary to complete the following transformation (3 points): 
 
 
 
5.  Propose a synthesis of 4-octyne from 1-pentyne and any other reagent.   
 
 
 
 
 
 
 
 
 
6.  Calculate  the hydrogen deficiency index (HDI) for the following compounds: 
a)                                                                        b) 
       C7H12O2                                                                      C8H 7NO3 
 
 
 
 
7.  Propose a curved-arrow mechanism for the following reaction (8 points): 
 
 
 
 
 
 
 
 
 
 1. (4 points) Circle the bases that would deprotonate this molecule.  
   
  NaSCH2CH3            NaOH     NaCH2CH3           NaNH2 
  
2. (3 points) Provide the IUPAC name for this 
compound. (Use the E/Z and R/S system). 
 
 
3. (3 points) Draw the structure of                      
(E)-2-chloro-6-methylhept-2-ene 
      
 
 
4. (4 points) Arrange these alkenes based on stability. 1= most stable.   
 
 
       _________                    _________           _________      _________ 
      
5. Propose a synthesis of these reactions. Use as many steps that you need by using the proper reagents and 
show each intermediate structure.  
(4 points)  
 
 
 
 
 
 
 
 
 
 
 
 
 
(4 points)  
6. (21 points) Draw the organic product(s) for these reactions. Draw the major product(s). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7. (9 points) Propose a mechanism for the dehydration reaction below. Be sure to show all mechanistic 
arrows and intermediates.  Pay attention to where the Carbons are. Full credit will not be given if steps are 
missing. 
 
 
 
 
 
 
 
 
 
1. Provide the IUPAC name for this compound. (Use the E/Z system) (8 pts)       
 
 
 
        
 
2. Draw the structure of (8 pts) 
a) (E)-2,3-Dimethylhept-3-ene   b) 4-isopropyl-1-methylcyclohex-1-ene 
 
 
 
 
3. Arrange these alkenes based on stability. 1= most stable. Circle the alkene that gives the most exothermic 
heat of combustion. (4 pts) 
 
 
 ____               ____                       ___                      _              _                  
 
4. Propose a mechanism for this reaction. Be sure to show each step and intermediate explicitly, and show all 
necessary mechanistic arrows. (6 pts) 
 
 
 
 
 
 
 5. Determine the main reaction occurring, and draw the major organic product(s) for these reactions. (16 pts) 
 
 
 
CH3-CHBr-CHBr-CH2-CH3 + NaNH2 (excess)  
 
 
6. (a) Propose a synthesis for 2-methyl-2-pentene starting from 2-iodo-2-methylpentane using other reagents 
as needed. (4 pts) 
 
 
 
 
 
7.  What is the IHD (index of hydrogen deficiency) of a compound having the molecular formula C7H10?  If 1 
mole of this compound reacts with H2 (and a catalyst) and absorbs 2 mole of H2, how many pi bonds and how 
many rings does the compound have? (4 pts) 
 
 
 
 
 
